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A control device for continuously variable transmission is
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nism and friction engagement elements, and includes a con-
trol unit for decreasing, during a coast stop control to stop a
driving power source in a traveling state of a vehicle, a trans-
mission torque capacity transmittable by the friction engage-
ment elements to fall under a belt capacity being torque
transmittable by a belt using a holding force of pulleys.
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1
CONTROL DEVICE AND CONTROL
METHOD FOR CONTINUOUSLY VARIABLE
TRANSMISSION

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a shift control device for
continuously variable transmission in which a belt is pre-
vented from slipping.

BACKGROUND OF THE INVENTION

Oil pressure generated in a mechanical oil pump driven by
the engine is supplied to a v-belt continuously variable trans-
mission. Pulley pressures (including a primary pulley pres-
sure and a secondary pulley pressure) generated by using the
oil pressure as a source pressure are supplied to a primary
pulley and a secondary pulley. These pulley pressures are
used to hold a belt and these pulley pressures are controlled to
change a groove width in each of the pulleys in orderto realize
a shift.

In vehicles on which such a continuously variable trans-
mission is mounted, a so-called coast stop control has been
carried out to stop the engine not only when a vehicle is
standing still but also before a vehicle comes to a halt for the
purpose of improving fuel performance.

However, in the coast stop control, driving amechanical oil
pump is discontinued in accordance with suspension of the
engine and it becomes difficult to ensure a sufficient pulley
pressure for use in holding a belt with the likelihood of caus-
ing a belt to slip.

As a measure taken against such belt slippage, JP2011-
007326A describes a technique for shifting a speed ratio of a
continuously variable transmission to a predetermined slip-
page suppressing speed ratio before suspension of the engine.

SUMMARY OF THE INVENTION

According to JP2011-007326A, before suspension of the
engine in a low speed ratio in which a primary pulley has a
small winding diameter, a speed ratio of a continuously vari-
able transmission is upshifted to, for example, the vicinity of
a speed ratio of 1 so that the primary pulley has a large belt
winding diameter.

However, when the engine comes to a halt by a coast stop
control, an oil pump is prevented from operating and an oil
pressure decreases due to the control, wherein it is difficult to
control a speed ratio.

For example, it is possible to make an upshift from a speed
ratio with a small winding diameter of a primary pulley by
increasing a primary pulley pressure but it is difficult to
increase an oil pressure when the engine stops and a force to
hold a belt is likely to decrease. An upshift from a speed ratio
with a small winding diameter of a primary pulley can be
realized by discharging a secondary pulley pressure but
excessive discharge of an oil pressure results in reduction of
an oil pressure more than necessary and a force to hold a belt
is likely decrease. Therefore, even in an attempt to shift a
speed ratio to a slippage suppressing speed ratio, there is a
fear of causing belt to slip due to reduction of a force to hold
a belt during a cost stop control.

The present invention was achieved in view of such a
problem and aims at providing a controller for continuously
variable transmission in which belt slippage can be prevented
even in suspension of the engine in such an occasion as a coast
stop control.
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According to one embodiment of the present invention, a
control device for continuously variable transmission is
mounted on a vehicle and applied by having a continuously
variable transmission mechanism for changing a speed ratio
by changing a winding diameter of a belt held by an oil
pressure supplied to pulleys and friction engagement ele-
ments connected to the continuously variable transmission in
order to allow transmission of a driving force of a driving
power source to driving wheels continuously. The control
device is characterized by having a control unit which
reduces, during a coast stop control to stop the driving power
source in a traveling state of the vehicle, a transmission torque
capacity transmittable by the friction engagement elements to
fall under a belt capacity which corresponds to torque trans-
mittable by the belt using a holding force of the pulleys.

The details as well as other features and advantages of this
invention are set forth in the remainder of the specification
and are shown in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic configuration diagram of a vehicle
equipped with a control device for a continuously variable
transmission according to a first embodiment of the present
invention is mounted.

FIG. 2 is an explanatory diagram showing an example of a
structure of a transmission control device according to the
first embodiment of the present invention.

FIG. 3 is an explanatory diagram showing an example of a
shift map according to the first embodiment of the present
invention.

FIG. 4 is an explanatory diagram of a coast stop control
according to a comparative example of the present invention.

FIG. 5 isa flowchart of a coast stop control according to the
first embodiment of the present invention.

FIG. 6 is an explanatory diagram of the coast stop control
according to the first embodiment of the present invention.

FIG. 7 is a flowchart of a coast stop control according to a
second embodiment of the present invention.

FIG. 8 is an explanatory diagram of the coast stop control
according to the second embodiment of the present invention.

FIG. 9 is a flowchart of a coast stop control according to a
third embodiment of the present invention,

FIG. 10 is an explanatory diagram of the coast stop control
according to the third embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 is a schematic configuration diagram of a vehicle
equipped with a control device for a continuously variable
transmission according to a first embodiment of the present
invention is mounted. Rotation outputted by the engine 1 is
transmitted to driving wheels 7 via a torque converter 2 hav-
ing a lock-up clutch, a first gear train 3, a continuously vari-
able transmission (simply referred to as a “transmission 4”
hereinafter), a second gear train 5 and a final reduction gear 6.
The second gear train 5 is provided with a parking mechanism
8 for mechanically locking an output shaft of the transmission
4 to be non-rotatable in parking.

The vehicle is also provided with a mechanical oil pump
10m which receives rotation of the engine 1 and is driven by
using a part of power of the engine 1, and an electric oil pump
10e driven in response to power supplied from a battery 13.
The transmission 4 is also provided with a hydraulic control
circuit 11 for regulating an oil pressure supplied from at least
one of the mechanical oil pump 10 and the electric oil pump
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10e in order to supply to each part of the transmission 4, and
a controller 12 for controlling the hydraulic control circuit 11
and the engine 1.

Each component will be explained as follows. The trans-
mission 4 is provided with a continuously variable transmis-
sion mechanism (referred to as a “variator 20” hereinafter),
and an auxiliary transmission mechanism 30 arranged in
series to the variator 20. The expression “arranged in series”
means serial arrangement of the variator 20 and the auxiliary
transmission mechanism 30 on the same power transmission
path. The auxiliary transmission mechanism 30 may be
directly connected to an output shaft of the variator 20 as
shown in this example or may also be connected thereto via
another shift or power transmitting mechanism (e.g. gear
train).

The variator 20 is a belt-type continuously variable trans-
mission mechanism, including a primary pulley 21, a second-
ary pulley 22 and a V belt 23 which is wound around these
pulleys 21 and 22. Each of the pulleys 21 and 22 has a fixed
conical plate, movable conical plates arranged by making
sheave surfaces to oppose the fixed conical plate so as to form
V grooves in a space created with the fixed conical plate, and
a hydraulic cylinder 23a or 235 arranged on a rear surface of
the movable conical plate to allow displacement of the mov-
able conical plates in the shaft direction. By adjusting an oil
pressure supplied to the hydraulic cylinders 23a and 235, the
width of the V grooves is varied to change a contact radius
between the V belt 23 and each of the pulleys 21 and 22,
whereby allowing a continuous change of a speed ratio vRatio
of the variator 20.

The auxiliary transmission mechanism 30 is a transmission
mechanism to realize two forward stages and one reverse
stage. The auxiliary transmission mechanism 30 is provided
with a Ravigneaux-type planetary gear mechanism 31 in
which two planetary gear carriers are connected to each other,
and a plurality of friction engagement elements (i.e. a Low
brake 32, a High clutch 33 and a Rev brake 34) that are
connected to a plurality of rotating elements to constitute the
Ravigneaux-type planetary gear mechanism 31 and change a
linkage of these rotating elements. By adjusting an oil pres-
sure supplied to each of the friction engagement elements 32
to 34 and making a change in the engaged/released state of
each of the friction engagement elements 32 to 34, a shift
stage is changed in the auxiliary transmission mechanism 30.
For example, by fastening the Low brake 32 and releasing the
High clutch 33 and the Rev brake 34, the shift stage of the
auxiliary transmission mechanism 30 is brought into a first
speed. By fastening the High clutch 33 and releasing the Low
brake 32 and the Rev brake 34, the shift stage of the auxiliary
transmission mechanism 30 is brought into a second speed
whose speed ratio is less than that of the first speed. By
fastening the Rev brake 34 and releasing the Low brake 32
and the High clutch 33, the shift stage of the auxiliary trans-
mission mechanism 30 is reversed.

As shown in FIG. 2, the transmission controller 12 is com-
posed of a CPU 121, a storage device 122 made of RAM/
ROM, an input interface 123, an output interface 124 and a
bus 125 by which these components are connected to each
other.

The input interface 123 receives a signal outputted from an
accelerator opening degree sensor 41 for detecting the degree
of opening of an accelerator pedal (referred to as an “accel-
erator opening degree APO” hereinafter), a signal outputted
from a rotational speed sensor 42 for detecting a rotational
speed inputted to the transmission 4 (which is equal to a
rotational speed of the primary pulley 21 and referred to as a
“primary rotational speed Npri” hereinafter), a signal output-
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4

ted from a vehicle speed sensor 43 for detecting a running
speed of the vehicle (referred to as a “vehicle speed VSP”
hereinafter), a signal outputted from an oil temperature sensor
44 for detecting an oil temperature of the transmission 4, and
a signal outputted from an inhibitor switch 46 for detecting
the position of a select lever, or other signals.

The storage device 122 stores a shift control program for
the transmission 4 and a shift map used in the shift control
program. The CPU 121 reads and executes the shift control
program stored in the storage device 122, generates shift
control signals by applying various kinds of arithmetic pro-
cesses to various kinds of signals inputted via the input inter-
face 123, and outputs generated shift control signals to the
hydraulic control circuit 11 via the output interface 124. Vari-
ous kinds of values used by the CPU 121 in arithmetic pro-
cesses and arithmetic results obtained therefrom are appro-
priately stored in the storage device 122.

The hydraulic control circuit 11 is composed of a plurality
of flow paths and a plurality of hydraulic control valves.
Based on a shift control signal sent from the transmission
controller 12, the hydraulic control circuit 11 switches paths
to supply an oil pressure by controlling the plurality of the
hydraulic control valves, and prepares a required oil pressure
from an oil pressure generated in the oil pump 10 in order to
supply to each unit ofthe transmission 4. Therefore, the speed
ratio vRatio of the variator 20 and the shift stage of the
auxiliary transmission mechanism 30 are varied to shift the
transmission 4.

FIG. 3 shows an example of the shift map stored in the
storage device 122 of the transmission controller 12.

On the shift map, an operating point of the transmission 4
is determined based on the vehicle speed VSP and the primary
rotational speed Npri. The inclination made by a line to con-
nect an operating point of the transmission 4 and zero point at
the bottom left corner of the shift map expresses a speed ratio
of the transmission 4 (i.e. an entire speed ratio obtained by
multiplying a speed ratio subRatio of the auxiliary transmis-
sion mechanism 30 to the speed ratio vRatio of the variator
20, referred to as a “through speed ratio Ratio” hereinafter).
The shift map includes, similar to the shift map of the con-
ventional belt-type continuously variable transmission, a
shift line set for each value of the accelerator opening degree
APO and the transmission 4 is shifted according to a shift line
which is selected in proportion to the accelerator opening
degree APO. For simplification, FIG. 3 includes only a full
load line (i.e. shift line obtained when the accelerator opening
degree APO falls in 8/8), a partial line (i.e. shift line obtained
when the accelerator opening degree APO falls in 4/8) and a
coast line (i.e. shift line obtained when the accelerator open-
ing degree APO falls in 0).

When the transmission 4 operates in a low speed mode, the
transmission 4 can be shifted in a range between the lowest
line of the low speed mode, which is obtained by setting the
speed ratio vRatio of the variator 20 to a maximum degree,
and the highest line of the low speed mode, which is obtained
by setting the speed ratio vRatio of the variator 20 to a mini-
mum degree. At this time, the transmission 4 has an operating
point which moves within A region and B region. In contrast,
when the transmission 4 operates in a high speed mode, the
transmission 4 can be shifted in a range between the lowest
line of the high speed mode, which is obtained by setting the
speed ratio vRatio of the variator 20 to a maximum degree,
and the highest line of the high speed mode, which is obtained
by setting the speed ratio vRatio of the variator 20 to a mini-
mum degree. At this time, the transmission 4 has an operating
point which moves within B region and C region.
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A speed ratio in each shift stage of the auxiliary transmis-
sion mechanism 30 is set so that a speed ratio corresponding
to the highest line of the low speed mode (i.e. highest speed
ratio in the low speed mode) is less than a speed ratio corre-
sponding to the lowest line of the high speed mode (i.e. lowest
speed ratio in the high speed mode). Therefore, a low speed
mode ratio range which is a range allowed for the through
speed ratio Ratio of the transmission 4 to occupy in the low
speed mode is partially overlapped by a high speed mode ratio
range which is a range allowed for the through speed ratio
Ratio of the transmission 4 to occupy in the high speed mode
and when an operating point of the transmission 4 falls in the
B region which is interposed between the lowest line of the
high speed mode and the highest line of the low speed mode,
the transmission 4 is allowed to select either the low speed
mode or the high speed mode.

The transmission controller 12 refers to the shift map to set
the through speed ratio Ratio corresponding to the vehicle
speed VSP and the accelerator opening degree APO (i.e.
driving state of the vehicle) as an achieving through speed
ratio DRatio. The achieving through speed ratio DRatio is a
target value to be finally achieved by the through speed ratio
Ratio inthe driving state. Then, the transmission controller 12
sets a target through speed ratio tRatio which is a transient
target value for use in allowing the through speed ratio Ratio
to follow the achieving through speed ratio DRatio corre-
sponding to desired response characteristics, and controls the
variator 20 and the auxiliary transmission mechanism 30 so
that the through speed ratio Ratio coincides with the target
through speed ratio tRatio.

A mode switch shift line for use in shifting the auxiliary
transmission mechanism 30 (i.e. shift line 1-2 of the auxiliary
transmission mechanism 30) is set to overlap highest line of
the low speed mode on the shift map. A through speed ratio
corresponding to the mode switch shift line (referred to as a
“mode switch speed ratio mRatio” hereinafter) is equal to the
highest speed ratio in the low speed mode.

Then, when an operating point of the transmission 4
crosses the mode switch shift line or when the through speed
ratio Ratio of the transmission 4 is varied across the mode
switch speed ratio mRatio, the transmission controller 12
carries out a mode switch shift control. In the mode switch
shift control, the transmission controller 12 shifts the auxil-
iary transmission mechanism 30 and carries out a coordinated
shift to change the speed ratio vRatio of the variator 20 to a
direction opposite to a direction to which the speed ratio
subRatio of the auxiliary transmission mechanism 30 is var-
ied.

In the coordinated shift, when the through speed ratio Ratio
of'the transmission 4 is brought into a state of being less than
the mode switch speed ratio mRatio from a state of being
larger than that, the transmission controller 12 changes the
shift stage of the auxiliary transmission mechanism 30 from
the first speed to the second speed (referred to as a “1-2 shift”
hereinafter) and changes the speed ratio vRatio of the variator
20 to become a larger speed ratio. In contrast, when the
through speed ratio Ratio of the transmission 4 is brought into
a state of being larger than the mode switch speed ratio
mRatio from a state of being less than that, the transmission
controller 12 changes the shift stage of the auxiliary trans-
mission mechanism 30 from the second speed to the first
speed (referred to as a “2-1 shift” hereinafter) and changes the
speed ratio vRatio of the variator 20 to become a smaller
variation ratio.

The reason why the coordinated shift is carried out in the
mode switch shifting is to suppress a sense of incompatibility
felt by a driver resulting from a change of inputted rotation
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caused by a stage difference of the through speed ratio Ratio
of'the transmission 4. The reason why the mode switch shift-
ing is carried out when the speed ratio vRatio of the variator
20 falls in the highest speed ratio is because torque inputted to
the auxiliary transmission mechanism 30 is at the minimum
in this state under torque inputted to the variator 20 at this time
and shifting the auxiliary transmission mechanism 30 in this
state makes it possible to alleviate a shift shock of the auxil-
iary transmission mechanism 30.

According to the shift map, when the vehicle is parked, the
speed ratio vRatio of the variator 20 is brought into the lowest
speed ratio and the shift stage of the auxiliary transmission
mechanism 30 is set to the first speed.

The controller 12 of the present embodiment executes a
coast stop control to suspend rotation of the engine 1 while the
vehicle is traveling, in addition to an idle stop control to
suspend rotation of the engine 1 while the vehicle is standing
still, in order to suppress fuel consumption.

The coast stop control is a control to suppress fuel con-
sumption by automatically suspending the engine 1 while the
vehicle is traveling in a low vehicle speed range. The coast
stop control is common to a fuel cut control, which is
executed when an accelerator is turned off, in terms of sus-
pending fuel supply but there is a difference in terms of that,
as opposed to the usual fuel cut control which is executed
when the vehicle is traveling at relatively high speed and
accompanied by engagement of the lock-up clutch of the
torque converter 2 in order to ensure an engine brake, the
coast stop control is executed when the vehicle is traveling at
relatively low speed immediately before coming to a halt and
stops rotation of the engine 1 by releasing the lock-up clutch.

In execution of the coast stop control, the controller 12
initially determines whether or not, for example, the follow-
ing conditions a) to d) are met:

a) Accelerator pedal is detached from the foot (accelerator
opening degree APO=0);

b) Brake pedal is stepped on (the brake switch 47 is turned
on);

¢) Vehicle speed is equal to or less than predetermined low
vehicle speed (e.g. 15 km/h); and

d) Lock-up clutch is released.

These conditions can also be paraphrased as conditions to
judge a driver intends to stop the vehicle.

When the coast stop conditions are met, the controller 12
stops rotation of the engine 1 by suspending fuel supply to the
engine 1.

Next, a coast stop control for the vehicle which is thus
configured will be explained.

As stated above, the controller 12 stops rotation of the
engine 1 by suspending fuel supply to the engine 1 when the
coast stop conditions are met. At this time, the mechanical oil
pump 10 for generating an oil pressure by a driving force of
the engine 1 gradually stops to discontinue supply of an oil
pressure from the mechanical oil pump 10m to the hydraulic
control circuit 11.

Oil pressure is required even in suspending the engine 1 in
order to maintain a force to hold the belt by each of the pulleys
in the variator 20 and fasten the friction engagement elements
of'the auxiliary transmission mechanism 30. Therefore, when
the engine 1 is subjected to a coast stop, the controller 12
allows supply of an oil pressure to the hydraulic control
circuit 11 by driving the electric oil pump 10e.

FIG. 4 is an explanatory diagram of a conventional coast
stop control applied to the transmission, showing a compara-
tive example in the present embodiment.

FIG. 4 shows, from the top, a vehicle speed VSP, an engine
rotational speed Ne, an oil pressure for the secondary pulley
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of the variator 20 to hold the belt 23 (referred to as a “belt
pressure” hereinafter), an oil pressure for the high clutch 33
serving as the friction engagement element (referred to as a
“H/C pressure” hereinafter), the magnitude of torque trans-
mittable by the variator 20 via the belt 23 held by a holding
force of each of the pulleys using a belt pressure in the variator
20 (referred to as a “belt capacity” hereinafter), and the mag-
nitude of torque transmittable by the auxiliary transmission
mechanism using a fastening force provided by an H/C pres-
sure in the high clutch 33 serving as the friction engagement
element (referred to as a “H/C capacity” hereinafter).

Here, a belt pressure and a belt capacity of the belt 23 in the
secondary pulley 22 will be explained as an example. In the
graph ofthe belt pressure shown in FIG. 4, a broken line refers
to an indicated value of'an oil pressure, a solid line refers to an
actual oil pressure supplied by the mechanical oil pump 10,
and a one-dot chain line refers to an actual oil pressure sup-
plied by the electric oil pump 10e. In the graph of the H/C
pressure, a broken line refers to an indicated value of an oil
pressure, a solid line refers to an actual oil pressure supplied
by the mechanical oil pump 10, and a one-dot chain line
refers to an actual oil pressure supplied by the electric oil
pump 10e. In the graph of the capacity, a broken line refers to
a belt capacity of the belt 23 and a solid line refers to an H/C
capacity of the high clutch 33.

Since a speed ratio in a coast stop is in the vicinity of the
lowest value and an oil pressure of the primary pulley 21 is
determined according to the secondary pulley 22, only the
secondary pulley 22 will be explained here. The friction
engagement elements will be explained by using a fastened
state of the high clutch 33, which is fastened in a coast stop
and transmits power, as an example.

In FIG. 4, when the vehicle decelerates gradually and the
coast stop conditions are met (at timing t01), the controller 12
makes a coast stop for the engine 1. Therefore, the engine
rotational speed Ne decreases gradually and the engine 1
stops at timing t02. In accordance with a decrease of the
engine rotational speed Ne, an oil pressure generated in the
mechanical oil pump 10m also decreases.

At the same time as making a coast stop for the engine 1,
the controller 12 starts driving the electric oil pump 10e. At
this time, the controller 12 sets a larger value (e.g. indicated
value of maximum oil pressure) for an indicated pressure
applied to the variator 20 and an indicated pressure applied to
the friction engagement elements than a value used at and
before the start of the coast stop. This is because an oil
pressure generated in the electric oil pump 10e is less than that
of'the mechanical oil pump 10 and in order to make best use
of'an oil pressure of the electric oil pump 10e by setting a large
indicated pressure.

Therefore, while the mechanical oil pump 10m is driven in
aperiod from the timing t01 to the timing t02, the belt capac-
ity and the H/C capacity are transiently made larger.

Thereafter, the vehicle comes to a halt and the vehicle
speed VSP falls in O (at timing t03).

When an oil pressure is supplied by the mechanical oil
pump 10m before the engine 1 is subjected to a coast stop, a
belt capacity of the variator 20 is less than an H/C capacity of
the friction engagement element.

A capacity to fasten the friction engagement elements is
generated by bringing the friction members into contact with
each other. Therefore, an H/C capacity of the friction engage-
ment element is larger than a belt capacity exhibited by a force
to hold the belt in the variator 20 in which the metallic beltand
the pulleys are brought into contact with each other by oil.
Accordingly, an H/C capacity exceeds a belt capacity at and
before the timing t01.
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In contrast, in a state with a reduced oil pressure due to
suspension of the mechanical oil pump 10, an H/C capacity of
the friction engagement element decreases in accordance
with the oil pressure and the H/C capacity further decreases in
alow oil pressure range due to a return spring. Meanwhile, the
variator 20 is configured so as not to reduce a belt capacity in
order to prevent slippage of the belt, and therefore, a belt
capacity decreases gently relative to reduction of an oil pres-
sure.

In such a circumstance, particularly when a belt capacity is
less than an H/C capacity at transient timings between t01 and
102, an input of large torque to the transmission 4 poses a
threat of causing the belt 23 to slip earlier than the high clutch
33.

For example, when a driving force decreases after the start
of'making a coast stop for the engine 1, there is a case in which
large torque is inputted to the transmission 4 due to a sudden
change of deceleration resulting from further stepping on a
brake. A road surface change (such as riding on a bump) may
also result in large torque inputted to the transmission 4. If a
belt capacity is less than an H/C capacity in such a large
torque input with the torque in excess of the belt capacity,
there is a possibility of causing the belt 23 to slip earlier than
the high clutch 33.

Therefore, according to the present embodiment, the fol-
lowing control is made to prevent the belt from slipping.

FIG. 5 is a flowchart to execute a coast stop control by the
controller 12 according to the present embodiment.

When the engine 1 starts (e.g. when the ignition is turned
on), the controller 12 starts execution of the flowchart shown
in FIG. 5 and execution is realized according to a predeter-
mined period (e.g. 10 ms).

Firstly, the controller 12 determines whether or not the
aforementioned coast stop conditions are met (S110). When
the coast stop conditions are not met, the controller 12 returns
to other processes without making a subsequent control.

When it is determined that the coast stop conditions are
met, the process moves onto step S120 in which the controller
12 makes a control to stop the engine 1 and bring it into a coast
stop state by controlling the amount of fuel injection and a
throttle valve or other factors of the engine 1. At this time, the
lockup clutch of the torque converter 2 is released simulta-
neously so as to provide a converter state in which the engine
1 and the transmission 4 are separated from each other in
torque transmission.

Next, the process moves onto step S130 in which the con-
troller 12 determines if torque is inputted to the transmission
4 and the magnitude of the torque is detected as exceeding a
belt capacity, or whether or not the magnitude of the input
torque is detected or predicted as exceeding a belt capacity.

Detecting the magnitude of input torque as exceeding a belt
capacity is realized in that, for example, input torque is deter-
mined as possibly exceeding a belt torque when a brake pedal
stepping rate ABRKp detected by the brake sensor 47 is larger
than a predetermined stepping rate or when a brake hydraulic
pressure change rate ABRK{ detected by the brake sensor 47
is larger than a predetermined change rate.

The controller 12 may also be provided with an accelera-
tion sensor to similarly detect input torque as exceeding a belt
capacity when acceleration falls in a predetermined value or
more.

When a car navigation system is mounted on the vehicle
and a road surface on which the vehicle is currently traveling
is determined as a bad road from map information and GPS
positioning information of the car navigation system, it may
be similarly determined as YES in the step S130 by predicting
that input torque can exceed a belt capacity.
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When it is determined by a camera mounted on the vehicle
that the vehicle suddenly approached a vehicle in front
thereofin terms ofthe inter-vehicle distance or the traffic light
turned red, determination as YES may be similarly made in
the step S130 by predicting input torque can exceed a belt
capacity.

When input torque is detected or predicted as exceeding a
belt capacity, the process moves onto step S140. Otherwise,
the controller 12 returns to other processes without making a
subsequent control.

In the step S140, the controller 12 determines whether or
not a capacity of the friction engagement elements in the
auxiliary transmission mechanism 30 (i.e. H/C capacity here)
exceeds a belt capacity. When an H/C capacity is determined
as exceeding a belt capacity, the process moves onto step
S150. Otherwise, the process moves onto step S160. A belt
capacity and an H/C capacity may be obtained by arranging a
hydraulic sensor in the hydraulic control circuit 11 and mea-
suring actual pressures or may also be calculated based on
indicated values outputted from the controller 12 to the
hydraulic control circuit 11.

In the step S150, the controller 12 causes reduction of an
H/C pressure. More specifically, the controller 12 sets an
indicated pressure applied to the high clutch 33 to zero point
(i.e. indicated oil pressure to render a gap between an input
element and an output element of the high clutch zero as well
as render an H/C capacity zero). Therefore, a control is made
to cause reduction of an H/C pressure so as to decrease an H/C
capacity to fall under a belt capacity.

In the step S160, an H/C pressure which was controlled to
fall in zero point is increased by the controller 12 to exceed
zero point so as to be a predetermined indicated pressure.
More specifically, an indicated pressure applied to the high
clutch 33 is set as a predetermined indicated pressure based
on a current vehicle state (such as vehicle speed VSP) so that
an H/C capacity becomes a predetermined torque capacity. A
predetermined torque capacity is set in a range in which an
H/C capacity falls under a belt capacity.

To be more specific, when a control is made to bring the
engine 1 into a coast stop state in the step S120, the engine 1
does not stop immediately but stops eventually through a
gradual decrease of a rotational speed (at timings t11 to t13 in
FIG. 6). Accordingly, during this period, the mechanical oil
pump 10m is driven and an oil pressure is supplied to the
hydraulic control circuit 11. The oil passage itself also has a
residual pressure in the hydraulic control circuit 11. By sup-
plying an oil pressure to an H/C pressure, an H/C pressure can
be increased in an early stage of the coast stop control.

By such a control, when input torque exceeds a belt capac-
ity and the belt 23 is likely to slip, a capacity of the friction
engagement elements in the auxiliary transmission mecha-
nism (e.g. H/C capacity) is controlled to decreases so that an
H/C capacity falls under a belt capacity. Therefore, the high
clutch 33 is made to slip earlier than the belt 23 in response to
input torque and the belt 23 is prevented from slipping.

In the step S150, instead of setting an H/C pressure to zero
point, an H/C pressure may be calculated and controlled so
that an H/C capacity is brought into a range of falling under a
belt capacity.

FIG. 6 is an explanatory diagram of a coast stop control
according to the present embodiment.

FIG. 6 shows, from the top, the brake pedal stepping rate
ABRKp, the vehicle speed VSP, the engine rotational speed
Ne and the relationship between a belt capacity and an H/C

capacity.
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In the graph showing the relationship between a belt capac-
ity, an H/C capacity and input torque, a solid line refers to an
H/C capacity of the high clutch 33 and a broken line refers to
a belt capacity of the belt 23.

In FIG. 6, the coast stop conditions are met at timing t11
(YES in step S110 shown in FIG. 5) and execution of a coast
stop starts (step S120 shown in FIG. 5).

Then, when it is determined that input torque exceeds a belt
capacity at timing t12, determination is made in the step S140
shown in FI1G. 5. Here, when an H/C capacity is determined as
exceeding a belt capacity, an H/C pressure is set to zero point
in the step S150 shown in FIG. 5.

By such a control, an H/C capacity decreases gradually
from the timing t12 and a belt capacity exceeds an H/C
capacity. Thereafter, the H/C capacity falls in zero point at
timing t13. The aforementioned steps S140 to S160 shown in
FIG. 5 are processed in a period from the timing t12 to the
timing t13, wherein a control is made by increasing an H/C
capacity to exceed zero point using an oil pressure of the
mechanical oil pump 10m and a residual pressure of the
hydraulic control circuit 11 as stated above so that the H/C
capacity falls in a range without exceeding a belt capacity. At
this time, the H/C capacity is preferably controlled to slightly
fall under a belt capacity.

Therefore, even if torque inputted to the transmission 4
increases at and after the timing t12, owing to a belt capacity
in excess of an H/C capacity, the high clutch 33 is made to slip
earlier due to input torque and slippage of the belt 23 is
suppressed.

As stated above, the first embodiment of the present inven-
tion is applied to the transmission 4 mounted on a vehicle and
having the continuously variable transmission mechanism
(i.e. variator) 20 capable of changing a speed ratio by chang-
ing a winding diameter of the belt 23 held by an oil pressure
supplied to the pulleys (i.e. the primary pulley 21 and the
secondary pulley), and the friction engagement elements (i.e.
the low brake 32, the high clutch 33 and the rev brake 34)
connected to the variator 20 in order to allow transmission of
a driving force of the engine 1 serving as a driving power
source to the driving wheels 7 continuously.

The controller 12 makes a coast stop control to stop the
engine 1 during traveling and decreases, in making a coast
stop control, an H/C capacity transmittable by the friction
engagement elements to fall under a belt capacity. For
example, an H/C capacity is controlled to be zero point.

By making such a control, a belt capacity is controlled to
exceed an H/C capacity and therefore, the high clutch 33 is
made to slip earlier due to input torque so as to prevent
slippage of the belt 23.

The controller 12 decreases an H/C capacity when input
torque is detected or predicted, wherein an H/C capacity is
decreased only when input torque is detected and an H/C
capacity is not decreased in other cases, so that a fastening
shock occurring at restart due to a decrease of a fastening
force of the friction engagement elements and a start lag due
to transmission of the friction engagement elements at restart
can be suppressed.

In decreasing a transmission torque capacity, the controller
12 decreases a transmission torque capacity by turning the
friction engagement elements to be unable to transmit torque
(i.e. zero point).

In general, when an H/C capacity of the high clutch 33 in
the auxiliary transmission mechanism 30 is decreased while
the vehicle is traveling with the engine 1 being driven, there is
apossibility of failing to transmit a driving force ofthe engine
and therefore it is not possible to reduce an H/C capacity
during traveling. Meanwhile, as shown in the present embodi-
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ment, a state under a coast stop control is a state in which the
vehicle is about to stop, wherein it is unnecessary to transmit
torque to the engine 1, so that an H/C capacity can be reduced
to zero point. Accordingly, by decreasing an H/C capacity to
zero point, the high clutch 33 is made to slip earlier due to
input torque and the belt 23 is prevented from slipping.

The controller 12 makes an H/C capacity smaller than a
belt capacity when torque inputted to the continuously vari-
able mechanism 4 is larger than a belt capacity, whereby
causing the high clutch 33 to slip earlier due to input torque
and preventing the belt 23 from slipping, while maintaining a
fastening force of the friction engagement elements.

The controller 12 makes a control in response to detection
of'torque inputted to the continuously variable transmission 4
so that an H/C capacity is made smaller than a belt capacity or
preferably an H/C capacity becomes slightly less than a belt
capacity, whereby allowing a control to maintain a fastening
force of the high clutch 33 as much as possible and a control
to cause the high clutch 33 to slip earlier in response to input
torque.

The controller 12 increases an H/C capacity to exceed zero
point without decreasing it in the case of no detection or
prediction of input torque, whereby a fastening shock occur-
ring at restart due to reduction of a fastening force of the
friction engagement elements and a start lag due to transmis-
sion of the friction engagement elements at restart can be
suppressed while maintaining a fastening force of the friction
engagement elements.

The controller 12 increases an H/C capacity to exceed zero
point without decreasing it in the case of no detection or
prediction of input torque, whereby a fastening shock occur-
ring at restart due to reduction of a fastening force of the
friction engagement elements and a start lag due to transmis-
sion of the friction engagement elements at restart can be
suppressed while maintaining a fastening force of the friction
engagement elements. This aspect corresponds to the effect
of claim 8.

Next, a second embodiment of the present invention will be
explained.

FIG. 7 is a flowchart to execute a coast stop control by the
controller 12 according to the second embodiment of the
present invention. Like reference numbers refer to like ele-
ments shown in the first embodiment and explanation thereof
will be omitted. A basic configuration of the second embodi-
ment is similar to that of the first embodiment as shown in
FIG. 1 and FIG. 2.

When the engine 1 starts (e.g. when the ignition is turned
on), the controller 12 starts execution of the flowchart of FIG.
7 and execution is realized according to a predetermined
period (e.g. 10 ms).

Firstly, the controller 12 determines whether or not the
aforementioned coast stop conditions are met (S210). When
the coast stop conditions are not met, the controller 12 returns
to other processes without making a subsequent control.

When it is determined that the coast stop conditions are
met, the process moves onto step S22 in which the controller
12 starts suspending the engine 1 by controlling the amount of
fuel injection and a throttle valve or other factors of the engine
1. At this time, the lockup clutch of the torque converter 2 is
released simultaneously so as to provide a converter state in
which the engine 1 and the transmission 4 are separated from
each other.

At this time, the controller 12 sets an H/C pressure to zero
point simultaneously. Therefore, an H/C pressure decreases
to result in a decrease of an H/C capacity.

Next, the process moves onto step S230, wherein the con-
troller 12 determines if the magnitude of torque inputted to
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the transmission 4 is detected as exceeding a belt capacity or
whether or not the magnitude of the input torque is predicted
as exceeding a belt capacity.

The magnitude of input torque is detected as exceeding a
belt capacity by determination using the brake sensor 47
and/or an acceleration sensor or map information and GPS
positioning information of a car navigation system, similar to
the step S130 according to the aforementioned first embodi-
ment as shown in FIG. 5.

When input torque is detected or predicted as exceeding a
belt capacity, the process moves onto step S240. Otherwise,
the process moves onto step S250.

In no detection or prediction of input torque in excess of a
belt capacity, the process moves onto step S250 in which the
controller 12 resets an H/C pressure from zero point. That is,
in no detection or prediction of input torque, an H/C capacity
is increased to prevent reduction of a fastening force of the
friction engagement elements in the auxiliary transmission
mechanism 30. After processing the step S250, the controller
12 returns to other processes.

In response to detection or prediction of input torque in
excess of a belt capacity, the controller 12 determines in the
step S240 whether or not a capacity of the friction engage-
ment elements in the auxiliary transmission mechanism 30
(i.e. H/C capacity here) exceeds a belt capacity.

In the step S240, when it is determined that an actual
pressure of an H/C capacity still exceeds an actual pressure of
a belt capacity in spite of a command to cause the hydraulic
control circuit 11 to set zero point by the controller 12 in the
aforementioned step S220, the command to set an H/C capac-
ity to zero point is continued and an actual pressure of the H/C
capacity moves toward zero point. Thereafter, processing by
the present flowchart is finished and the controller 12 returns
to other processes.

When an H/C capacity does not exceed a belt capacity,
there is provided a state in which torque is inputted and a belt
capacity exceeds an H/C capacity to allow slippage of the
high clutch 33 before slippage of the belt 23. In this case, the
process moves onto step S260 in which an H/C capacity is
increased to exceed zero point so that reduction of a fastening
force of the friction engagement elements in the auxiliary
transmission mechanism 30 is prevented. After processing
the step S260, the controller 12 returns to other processes.

By making such a control, when it is brought into a coast
stop state, a capacity of the friction engagement elements in
the auxiliary transmission mechanism (e.g. H/C capacity) is
decreased immediately and an H/C capacity is controlled to
fall under a belt capacity. Therefore, the high clutch 33 is
made to slip earlier than the belt 23 in response to input
torque, and the belt 23 is prevented from slipping.

In contrast, when input torque is small, it is determined that
abelt capacity exceeds an H/C capacity and the high clutch 33
has a surplus H/C capacity, followed by raising an H/C pres-
sure so as to increase an H/C capacity to exceed zero point in
the step S250 or the step S260, whereby bringing the high
clutch 33 into a fastened state. Therefore, while maintaining
a fastening force of the friction engagement elements, a fas-
tening shock occurring at restart due to reduction of a fasten-
ing force of the friction engagement elements and a start lag
due to transmission of the friction engagement elements at
restart can be suppressed.

FIG. 8 is an explanatory diagram of the coast stop control
according to the second embodiment of the present invention.

FIG. 8 shows, from the top, the brake pedal stepping rate
ABRKp, the vehicle speed VSP, the engine rotational speed
Ne and the relationship between a belt capacity and an H/C

capacity.
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In the graph showing the relationship between a belt capac-
ity, an H/C capacity, and input torque, a solid line refers to an
H/C capacity of the high clutch 33 and a broken line refers to
a belt capacity of the belt 23.

In FIG. 8, the coast stop conditions are met at timing t21
(YES in step S210 shown in FIG. 7) and execution of a cost
stop starts (in step S220 shown in FIG. 7). Therefore, the
engine rotational speed Ne decreases gradually and stops
eventually (at timings 121 to t24).

At the timing 121, an H/C capacity is initially set to zero
point by processing the step S220 shown in FIG. 7. That is, an
H/C capacity is decreased in preparation for input torque
according to the coast stop control.

Thereafter, determination in the step S230 shown in FIG. 7
is made at timing t22 and when input torque is determined as
exceeding a belt capacity from a value detected by the brake
sensor 47 or other values, determination is made in the step
S240 shown in FIG. 7. Here, if an H/C capacity is determined
as falling under a belt capacity, the process moves onto the
step S260 shown in FIG. 7, wherein an H/C pressure is con-
trolled so that an H/C capacity increases. At this time, the
engine rotational speed Ne is not brought into suspension yet
and the mechanical oil pump 10m is driven to allow supply of
an oil pressure, wherein the hydraulic control circuit 11 can
be instructed to increase an H/C capacity.

Thereafter, at timing 123, determination is made in the step
S240 shown in FIG. 7. Here, if an H/C capacity is determined
as exceeding a belt capacity, the process returns to the step
S220 shown in FIG. 7 in the next loop and an H/C capacity is
set to zero point. By such a control, an H/C capacity decreases
gradually. In a period from the timing t23 to the timing 124,
the aforementioned steps S240 and S260 shown in FIG. 7 are
processed and an H/C capacity is controlled in a range with-
out exceeding a belt capacity (or an H/C capacity is preferably
controlled to slightly fall under a belt capacity).

Thus, according to the second embodiment, an H/C capac-
ity is decreased gradually by setting an H/C capacity to zero
point under a coast stop control but if input torque does not
exceed a belt capacity, an H/C capacity is controlled to
become larger than input torque in a range without exceeding
a belt capacity. By making such a control, while maintaining
a fastening force of the friction engagement elements as much
as possible, it is possible to suppress, for example, a fastening
shock occurring at restart due to reduction of a fastening force
of the friction engagement elements and a start lag due to
transmission of the friction engagement elements at restart.

When input torque exceeds a belt capacity, an H/C capacity
is increased in a range in which a belt capacity exceeds the
H/C capacity and a fastening force of the high clutch 33 is
increased, whereby a fastening force of the friction engage-
ment elements can be similarly maintained as much as pos-
sible.

Next, a third embodiment of the present invention will be
explained.

FIG. 9 is a flowchart to execute a coast stop control by the
controller 12 according to the third embodiment of the
present invention. Like reference numbers refer to like ele-
ments shown in the first embodiment and explanation thereof
will be omitted. A basic configuration of the third embodi-
ment is similar to that of the first embodiment as shown in
FIG. 1 and FIG. 2.

When the engine 1 starts (e.g. when the ignition is turned
on), the controller 12 starts execution of the flowchart shown
in FIG. 9 and execution is realized according to a predeter-
mined period (e.g. 10 ms).

Firstly, the controller 12 determines whether or not the
aforementioned coast stop conditions are met (S310). When

20

25

30

40

45

50

65

14

the coast stop conditions are not met, the controller 12 returns
to other processes without making a subsequent control.

When it is determined that the coast stop conditions are
met, the process moves onto step S320 in which the controller
12 starts suspending the engine 1 by controlling the amount of
fuel injection and a throttle valve or other factors of the engine
1. At this time, the lockup clutch of the torque converter 2 is
released simultaneously so as to provide a converter state in
which the engine 1 and the transmission 4 are separated from
each other.

At this time, the controller 12 sets an H/C pressure to zero
point simultaneously. Therefore, an H/C pressure decreases
and an H/C capacity decreases to zero point. Thereafter, the
controller 12 maintains an H/C capacity at zero point.

FIG. 10 is an explanatory diagram of the coast stop control
according to the third embodiment of the present invention.

FIG. 10 shows, from the top, the brake pedal stepping rate
ABRKp, the vehicle speed VSP, the engine rotational speed
Ne and the relationship between a belt capacity and an H/C
capacity.

In the graph showing the relationship between a belt capac-
ity, an H/C capacity and input torque, a solid line refers to an
H/C capacity of the high clutch 33 and a broken line refers to
a belt capacity of the belt 23.

In FIG. 10, the coast stop conditions are met at timing t31
(YES in step S310 shown in FIG. 10) and execution of a coast
stop starts (step S330 shown in FIG. 10).

At timing t31, an H/C capacity is set to zero point by
processing the step S330 shown in FIG. 9. That is, when a
coast stop control starts, an H/C capacity is decreased to zero
point in preparation for input torque. Thereafter, an H/C
capacity is maintained at zero point.

Thus, according to the third embodiment of the present
invention, an H/C capacity is set to zero point at the start ofa
coast stop and this state is maintained. By such a control, the
clutch 33 is made to slip earlier in response to input torque and
the belt 23 is prevented from slipping.

Furthermore, when a solenoid for controlling a fastening
force of the high clutch 33 which decreases a capacity is
configured to be low normally for example, a current con-
sumed by the solenoid can be reduced by maintaining the high
clutch 33 at zero point.

Controlling an H/C capacity at zero point by the controller
12 is finished when, for example, the vehicle speed VSP
becomes zero and the vehicle comes to a halt or when the
engine 1 is made to restart by detecting intension of accelera-
tion by a driver resulting from stepping on an accelerator
pedal. Itis because the high clutch 33 needs to be fastened for
restart in such circumstances and in order to increase an H/C
capacity promptly for suppressing, for example, a fastening
shock at restart due to reduction of a fastening force of the
friction engagement elements and a start lag due to transmis-
sion of the friction engagement elements at restart.

Although the embodiments of the present invention are as
explained above, each of the above embodiments shows
merely one of application examples of the present invention
and is not provided for the purpose of limiting the technical
scope of the present invention to the concrete configurations
of the above embodiments.

For example, even though the variator 20 is provided as a
v-belt continuously variable transmission mechanism in the
above embodiments, the variator 20 may also be a continu-
ously variable transmission mechanism with a chain wound
around the pulleys 21 and 22 in place of the belt 23. Alterna-
tively, the variator 20 may also be a toroidal-type continu-
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ously variable transmission mechanism in which a tiltable
power roller is arranged between an input disk and an output
disk.

Although the auxiliary transmission mechanism 30 is a
transmission mechanism having two forward shift stages
including the first speed and the second speed in the above
embodiments, the auxiliary transmission mechanism 30 may
also be a transmission mechanism having three or more for-
ward shift stages.

Although the auxiliary transmission mechanism 30 is con-
figured by using a Ravigneaux-type planetary gear mecha-
nism, there is no limitation to such a configuration. For
example, the auxiliary transmission mechanism 30 may be
configured by combining a common planetary gear mecha-
nism and a friction engagement element or may also be con-
figured by a plurality of power transmission paths composed
of a plurality of gear trains with different speed ratios and a
friction engagement element for switching these power trans-
mission paths.

The auxiliary transmission mechanism 30 may be disposed
in either a front stage or a rear stage relative to the variator 20.
For example, when the auxiliary transmission mechanism 30
is disposed in a rear stage to the engine 1 and in a front stage
to the variator 20, it is particularly effective to cope with
shock torque received from the engine 1. In contrast, when the
auxiliary transmission mechanism 30 is disposed in a rear
stage to the variator 20, it is particularly effective to cope with
shock torque received from the driving wheels 7. Further-
more, in place of the auxiliary transmission mechanism 30
having a shift stage, a forward/rearward switch mechanism
may also be used.

This invention is not limited to the embodiment described
above, and naturally includes various modifications and
improvements within the scope of the technical spirit thereof.

This application claims priority from Japanese Patent
Application No. 2012-75023 filed Mar. 28, 2012, which is
incorporated herein by reference.

What we claimd is:

1. A control device for a continuously variable transmis-
sion, being mounted on a vehicle and provided with a con-
tinuously variable transmission mechanism for changing a
speed ratio by changing a winding diameter of a belt held by
an oil pressure supplied to pulleys, and at least one friction
engagement element connected to the continuously variable
transmission mechanism in order to allow transmission of a
driving force of a driving power source continuously, com-
prising:

a control unit adapted to decrease, during a coast stop
control to stop the driving power source in a traveling
state of the vehicle, a transmission torque capacity that is
torque transmittable by the at least one friction engage-
ment element to fall under a belt capacity that is torque
transmittable by the belt using a holding force of the
pulleys by setting an indicated pressure applied to the at
least on friction engagement element to a zero point.

2. The control device for a continuously variable transmis-

sion according to claim 1, wherein

the control unit is adapted to decrease, upon detection or
prediction of torque inputted to the continuously vari-
able transmission mechanism, the transmission torque
capacity to fall under the belt capacity.

3. The control device for a continuously variable transmis-

sion according to claim 1, wherein

the control unit is adapted to make the transmission torque
capacity smaller than the belt capacity by rendering a
gap between an input element and an output element of
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the at least one friction engagement element zero as well
as by rendering the transmission torque capacity zero.

4. The control device for a continuously variable transmis-
sion according to claim 1, wherein

the control unit is adapted not to decrease the transmission

torque capacity when there is no detection or prediction
of torque inputted to the continuously variable transmis-
sion mechanism.

5. The control device for a continuously variable transmis-
sion according to claim 1, wherein

the control unit is adapted not to decrease the transmission

torque capacity in response to the transmission torque
capacity being less than the belt capacity.

6. The control device for a continuously variable transmis-
sion according to claim 1, wherein

the control unit is adapted to decrease, in decreasing the

transmission torque capacity to fall under the belt capac-
ity, the transmission torque capacity to bring the at least
one friction engagement element to be unable to trans-
mit torque.

7. The control device for a continuously variable transmis-
sion according to claim 6, wherein

the control unit is adapted to increase the transmission

torque capacity to exceed torque inputted to the continu-
ously variable transmission mechanism after decreasing
a fastening force of the at least one friction engagement
element so as to bring the at least one friction engage-
ment element to be unable to transmit torque.

8. The control device for a continuously variable transmis-
sion according to claim 7, wherein

the control unit is adapted to make the transmission torque

capacity smaller than the belt capacity in response to
torque inputted to the continuously variable transmis-
sion mechanism in excess of the belt capacity.

9. A control method for a continuously variable transmis-
sion, for changing a speed ratio by changing a winding diam-
eter of a belt held by an oil pressure supplied to pulleys, and
at least one friction engagement element connected to the
continuously variable transmission mechanism in order to
allow transmission of a driving force of a driving power
source continuously, comprising:

decreasing, during a coast stop control to stop the drive

power source in a traveling state of the vehicle, a trans-
mission torque capacity that is torque transmittable by
the at least one friction engagement element to fall under
a belt capacity that is torque transmittable by the belt
using a holding force of the pulleys by setting an indi-
cated pressure applied to the at least one friction engage-
ment element to a zero point.

10. A control device for a continuously variable transmis-
sion, being mounted on a vehicle and provided with a con-
tinuously variable transmission mechanism for changing a
speed ratio by changing a winding diameter of a belt held by
an oil pressure supplied to pulleys, and at least one friction
engagement element connected to the continuously variable
transmission mechanism in order to allow transmission of a
driving force of a driving power source continuously, com-
prising:

means for decreasing a transmission torque capacity, dur-

ing a coast stop control to stop the drive power source in
a traveling state of the vehicle, the transmission torque
capacity being torque transmittable by the at least one
friction engagement element to fall under a belt capacity
that is torque transmittable by the belt using a holding
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force of the pulleys by setting an indicated pressure
applied to the at least one friction engagement element
to a zero point.
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